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A PROCESS FOR THE ISOLAUGK QE BOLMBYDROXYBUTYRATE FROM 
RiClLLVS MYCOIDES RLJ B-017 

Field of the invention 

The present invention relates to a process for the isolation of polyhydroxybutyrate 
from Bacillus mycoides BIJ B-017, More particularly, the present invention relates to a 
process for the recovery of a polyhydroxybutyrate of the Cannula J. 

Clh O 




n 

formula 1 

from Bacillus myvoides RLJ B-017 by using^ sucrose, molasses, pine apple waste,. etc, as the 
ttttbuii source, 

Background of the invention 

Commodity polymers are typically produced from petrochemical sources by well- 
^ known synthetic means. However, recent advances in technology have resulted iu the 

UJ promise of new sources of commodity polymers. Particularly promising is the production of 

Z 

Z plastic resins using living organisms C'hioplastic" or Biopol), including bacteria to produce 

^ polymers such as polyhydroxyalfcanoate (PHA), a number of bacteria which naturally 

produce PHA are also promising sources of PHA. (see for example, NOVEL 
BIODEGRADABLE MICROBIAL POLYMERS, B.A. Dawes, ed , NATO ASI Series, 
Series E. Applied Sciences Vol 1«6 ? Kluwer Academic Publishers (1990), Pokier, Y,,DJ6. 
Dennis, K. Klomparens and c. Somerville, 'TolyhydrcnsybutyrattOj a biodegradable 
thermoplastic produced in transgenic plants 1 ; SCIENCE, Vol 256, pp. 520-523 (1992) In a 
large scale production, for example agricultural production, isolation and culture of a new 
organism and cheap iaw material for the production of bioplastic is a critical step for 
deieraiiiiingthe practical feasibility of such technology. 

PHB is an energy storage material produced by a variety of bacteria in response tn 
environmental stress and is a homopoiyma of D-(-)-3-hydrojjybutyrate of the formula 1 
which has properties comytuable to polypropylene. Because PHB is biodegradable, ttoac is 
considerable inttacst in using PHB for packaging purposes as opposed to other plastic 
materials in order to reduce the environmental impact of human garbage. PHB also has utility 
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in antibiotics, drug delivery, medical suture and bone replacement applications. PUB is 
commercially produced ftam Alculigmes euttophus and sold under the trade nam© Biopoi 

As described above and by Slater et al, in "Cloning and Expression in Escherichia 
coli of the Akutigenes entrophut HI 6 Poly-heta^iydroxybutviate Biosynthetic Pathway", 
Journal of Bacteriology, Vol 170, No. 10, Oct,, 1988 7 p. 4431-4436, which is also 
incorporated herein by reference, it was shown that E* coli could be genetically transfoiwied 
with genes from A. eutroptms which code for the PHB biosynthetic pathway. 25. coli arc a for 
better vehicle for producing PHB than A. eufrophus since more is known about handling the 
bacteiia, E. coli, Lc. E coli is more easily controlled and manipulated, The transformed E. coli 
is able to express PHB in relatively large quantities. 

Despite PHH's advantages uvej other materials* its high cost of production has 
hindered its performance in the market Currently, PHB is produced in transformed R coli by 
growing the K wti on luria broth (LB) and using,glucose as the carbon source 

Approximately one third of the production cost of PHB is attributable to the rich LB 
medium and the glucose, tf a less expensive carbon source could be utilized, the overall cost 
of PHB production could be significantly reduced. In addition, much of the total cost of PHB 
production is attributable to purifying the PHB produced in the E. coli. Currently, PIIB is 
purified by ccaitrifugation, followed by mechanical lysis of the cells to release PIIB, a high 
temperature procedure to agglomerate the Pf© 7 and finally a spray drying step to procure to 
agglomerate the PHB, and finally a spiay drying step to procure the purified granules. If a 
less expensive method wtae available for collecting the PHB from a new organism of high 
efficiency together with the application of a cheap carbon source, the oveiall cost of PHB 
production could be significantly reduced. 

In view of the above, there is a need for a simple and economical process for the 
production of hinpiastics from a new biological source suing cheap raw materials. Such a 
process would preferably be easily adaptable as an integral part of the agricultural 
commercial production of bioplastics. 
Objects of the invention 

It is therefore an object of the present invention to provide a process for producing 
bioplastics from a biological source material 

It is therefore au object of the present invention to provide improved techniques for 
producing polyhydroxy butyrate of the structure 1 using a new bacteria. Bacillus mycoides 
BJJ B-017, and sucrose and molasses as cheap carbon source. 
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It is another object: of this invention to provide a strain Bacillus t^ycotdks RLJ D-017 
which can accumulate PHB a* higher levels than previous methods and which can utilize 
minimal medium containing sucrose for growing conditions. 

ft is another object of this invention to provide a strain Bacillus mycoidks RLJ B-0 1 7 
which can accumulate PHB at higher levels than previous methods and which can utilize 
minimal medium containing molasses for growing conditions. 

Jt ts yet another object of the invention to provide a economical and efficient process 
for the isolation of bioplastic polyhydroxybutyrate. 

It is yet another object of this invention to provide a iiiclliod of agglomerating PHB 
granules from lysed Bacillus myevides RLJ B-017 cells using an solution sodium 
hypochlorite, calcium hypochlorite oi any metal hypochlorite in chloroform or any 
pnlyhalogenated bydiucarbon solvent. 
Summary of the invention 

Accordingly the present invention provides a process for the isolation of 
polyhydroxybutyrata of the formula 1 




formula 1 



said process comprising growing a culture of Bacillus mycoides KLJ B-017 in a igiowth 
medium and a eajbon source selected from sucrose, molasses and pineapple waste for a time 
period of equal to or greater than twenty four hours,, said bacterial host producing intnu 
cellular poly-beta-hydroxybutyrate of the structure 1, lysing said bacterial host in said culture 
to release said pnly-becahydroxybuiyiale of the structure 1, and separating the isolate of said 
poly-heta-hydroxybutyrate of the structure 1. 

In one embodiment of the inventkiiv the growth medium comprises (g l- 1 ); sucrose, 
20, uuuient broth, 8; KH 2 P0 4> 1.5; (jMUfeSOi, 2,0; Na*HP0 4 . 12TfcO P 2.239; MgSO,.7HA 
0.2; CaCk.2HA 0.02; FeS(l„7H 2 O y 0,01; and Uaee-elcment solution 1 ml l" 1 said trace 
element solution comprising (g 1**); ZnSC^IfeO, 0.2; HjB0 3 , 0.6; MnCl* 4H a O, 0.06; CoCh 
6H a 0, n 4; CuSCMHaCX 0.02, NaMo0 4 .2IfcO, 0.06. with pH 7.2. 

In another embodiment of the invention, the growth medium comprises (g l- 1 ): 
molasses, 20; nutrient broth, 8; KHaPCU, 1,5; (NKtbSO^ 2.0; Na 2 HP0 4 .12HiO, 2,239; 

3 
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MgSO^TH^O, 0.2; CaCl a 2HaQ,.Q-02;EeSQ47Il3Q».0..01^aad trace-element solution i ml V 1 
said trace element solution comprising (g r t );,ZnS0 4 7HzO s 0 2; HsBOrt, 0.6, MhCl 2 4H 2 0, 
0.06; CoCk EftfeO, 0.4, CuS0 4 4H 2 0, 0.02; NaMoO„ 2H a O, 0.06. with pH 7.2. 

la a. fiuther embodiment of the invention, the. growth, medium comprises (g J- 1 )' 
pineapple waste, 20; nutrient broth, 8; KH2PO4 1.5, <NtLt) 2 S0 4s 2.0; NaaHPOi. 121^0, 
2.239; MgS0 4 .7HA O 2; CaClj,2IfeO % 0.02; reS0 4 7HA 0.01; and trace-element solution I 
ml f 1 said trace element solution <^im|Hiawg..(g..r 1 ^ ZnSQiTHst), 0.2; H3BO3, 0.6, MhCl z 
4H a O ? 0.06; CuCfe GIfcO, 0,4; CuSCMHjO, 0.02; NalVfoOi.2HiO, 0.06. with pH 7,2, 

I11 a further embodiment of the invention, the polyhydroxybrutyratc of formula 1 is 
separated from the culture of said orgaaism and pelletised, the cell pellet thus obtained being 
treated with a ionic reagent comprising n dispersion of a metal hypochlorite in a halogenaied 
hydrocarbon solvent, to agglomerate said poly-beta^hydroxyhniyrate of the srnwtme 1, 

In yet another embodiment of the invention, the metal hypochlorite is selected from 
sodium hypochlorite and calcium hypochlorite. 

In a further embodiment of the mvenUon, the halogenated hydrocarbon solvent 
comprises chloroform 

In yet another embodiment of the invention, the concentration of said ionic reagent 
used is in Hie range of one molar to one millimolar 

In another embodiment of the invention, the golyhydioxybutyratc of formula 1 is 
separated from the organism culture by centrifugatian to obtain three separate phases, 
wherein the lower phase contaiuiug polyhydroxybutyrate of the structure 1 is dissolved in 
chloroform and precipitated by adding ethanol 

In a further embodiment of the invention, the precipitate is chilled and recovered by 
further oentrifugtog to obtain pnlyhydroxybutyrate of the structure 1. 
Brief description of the accompanying drawings 

Kigure I is a line graph showing PHB accumulation versus time in hours, 
consumption of sucrose versus time in hours; cell growth versus time in hours; coll protein 
concenlitttion versus time in hours during accumulation of PHB by Bacillus mycoules RJLF B- 
017. 

Figure 2 is a comparison of thtt x Yi T NMJL spcctiu o£ PHB produced by Bacillus 
mycoidm RLJ B-01 7 with thai of obtained from Sigma Chemicals USA. 
Detailed description of the invention. 

According to the invention, a strain Hacsttus mycoides RJLJ B-0J7 is used which can 
accumulate PHB at higher levels that previous methods and which can utilize minimal 
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medium containing cheap material like sucrose, molasses, etc. for growing conditions. The 
carbohydrate utilization system present in Bacillus mycoides RLJ B-017 allows sucrose, 
molasses, pineapple waste, etc. to be used as a cheap carbon source for the production of 
PBB> Molasses is a waste product from sugar processing and is very inexpensive. Similarly 
pineapple waste from fruit industry is also a waste product from fruit processing industries 
and is very inexpensive. Experiments show that the strain of Bacillus mycoides RU B-017 
grows in minimal medium containing molasses and has an average yield of PHD of 
approximately 85% (THE dry weight/total cell rlry weight). 

Experiments also show that PHB produced hi transformed R coli can be 
agglomerated with sodium hypochlorite or calcium monohypochloote hydroxide solutions. 
To retrieve purified PHB of the structure 1 in large quantities, the ttaoaftnmed Bacillus 
mycoides RLJ B-017 cells are first ly$ed by mechanical or physical means, such as by 
sonicaiion, u* generic means. The cells are then incubated in an ionic solution, such as 10 
mfllimolajr (mM) sodium hypochlorite), which agglomerates the PIIB granules. Finally, the 
agglomerates are cenrnfuged from the culture at low speed. Experiments show that nearly all 
(100%) nf the PHB of the stiuciurc 1 in culture is agglomerated and recovered by this 
process- The results are especially sigiificant since the same type Of agglomeration is not 
possible for retrieving PHB of the structure 1 from A. eutrophus. 

From Figure 1 of the drawings, it is shown that Bacillus mycoides RLJ B-017 
accumulates a greater percentage of PHB in a short period of 24 hours. The strain Bacillus 
mycoides RLJ B-017 is available from the Biochemeistry Division, Regional Research 
Labcpatoiy. Jorhat-6, Assam, India. 

Experiments were performed which showed that the Bacillus mycoides RU B-017 
strain which could be grown on minimal medium containing sucrose or molasses. Activated 
sludge sample, from waKtewater-treatmem plant was appropriately diluted and then spread on 
YPM-agar plates containing (g l* 1 ); yeast extract, 10; bactopeptone, 10; meat extract, 5; 
NaCL 5; and agai 5 20. The plates were incubated at 30*C for 72 h. Several colonics appearing 
oil the plates were screened for their PHR production. Isolate RLJ B-017, thus selected was 
used in this study. 

Morphological and taxonomic features of the selected isolate was examined by the 
established method (Shealh et al, 1986). The results are as shown Table i in Example 1. 

Organism Bacillus mycoides RLJ B.-QL7 was. maintained and grown at 30 ± 0.5°C and 
maintained at 4 U C by periodical transfer on YPM-agar slants. The inoculum was grown on 
nutrient rich medium occupying 20% of the flask volume The nutrient rich medium consists 
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of (g V 1 ): sucrose, 20; mrtriem broitL 8 f . (NH*)g§Ch, 2U; NatfffCMZHzO, 

2.239; MgSOj.THjO, 0.2; CaCb^O, 0.02; Fc80 4 7H30 ? 0,01; and trace-eiemcui solution 1 
ml r \ Trace-element solution contained (g l" 1 ): ZnSUJHA 0,2; HsB03 ? 0.6; MnCi* 4H 2 0, 
0.06; CoClj OfeO, 0.4; CuSO^HA 0,02:, MaMnO 4 .2Hz0, 0.06. The pll was set at 7.2 

The composition of basal, culture media used was same as that of the inoculum media 
except nutrient broth was not added. Overnight grown inoculum was transferred directly in a 
3L biorfiactor containing the basal culture media of pH 7.2 with 2% sucrose as caibuu source, 
lhe temperature of the biorcactor was set between 30- Wf; and its rpra was at 200. The cells 
were harvested by ueutrifugation after 24 hours corresponding to the exponential growth, and 
washed twice with distilled water. 

10 25% (v/v) Sodium hypochlorite solution of pH 11 was prepared for processing. 
The cell pellet after cemrifiigatiun was treated with dispersions of sodium hypochlorite and 
chloroform (1:1 v/v). The ueatoicnt time was set between 2-3 hours at 30-35 n C. The 
suspension was then yentrifuged at 10000 rpm for 15 minutes at H0°C. Three sepaiate phases 
wero obtained. The lower phase containing FHB dissolved in cblorufuxm was precipitated by 
adding cthanol. The precipitate, was kept .at.. COld. (4 n CX Gum I hr. and was recovered by 
centrifuging^ at J0U0U rpm for 15 min. at 4°C. The pellet obtained was pressed to remove 
eihanol and dried at 60° C for 24 krs. 

Utilizing sucrose and molasses as the carbon source for the production of PHB, where 
the sucrose and molasses are present in minimal medium, will result in considerable cost 
savings over the prior art practice of using, rich medium with glucose for producing PHB. The 
method will be cheaper to the proumes of production of PHB using the prior art Of 
transformed E. colt, Alcali%erie& eutrophus > or genetically manipulated plant cells because of 
their high cost involved in their production or commercial source. 

The invention has been described in terms of its preferred embodiments where a strain 
of Bacillus myc0ides RLJ H-M7 has been isolated from waste water treatment plants which 
can accumulate larger quantities of PHB wliilc usiug an inc?qpcnsive carbon course such as 
sucrose and molasses fbi PHB production. However, those skilled in the art will recognUe 
that the invention can be practiced with modification within the spirit and scope of the 
appended claims. 

The following non-liroiting examples illustrate the methods of the present invention. 
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EXAMPLE I 

Isolation 

Activated sludge sample, from wastewater-treatmenr plant was appropriately diluted 
and then spread on YPM-agar plates containing (g l" 1 ). yeast extract, 10, bactopeptone, 10; 
meat extract, 5; NaCi, 5; and agar* 20. The pistes were incubated at 30°C for 72h. Several 
colonies appearing nn the plates were screened for their PHB production. Isolate RU B-017, 
thus selected was used in this study. 
Idenrifkaikin of the isolated strain 

Morphological and taxpnomic features of the selected isolate was examined by the 
established method (Sheath GUiL, 1986). The results ere summarized in Table! . 
Organism and Maintenance 

Bacillus mycoitks RLI.D-Ql?^ was grown at 3Q ± 0.5° C and maintained at 4°C by 
periodical transfer un YPM-agar slants. 
Inoculum Preparation 

The inoculum was grown on nuiriem lich medium occupying 20% of the flask 
volume. The nutrient rich medium consists of (g l ri ); sucrose, 20; nutrient broth, S; KHsPQ*, 
1 5; (Ntt&SQi, 2.0; NazHPO^ffeO, 2239; MgSCU.THaO, 0.2; CaCh,2H 2 0, 0,02; 
FeSO^TBfeQ,. 0,01 7 and tracc-clcniBnt solution 1 ml L" J .. The trace element solution contained 
(g Y l ): ZnSO^O, 0.2; H>B0 3 , 0.6; MnCfe 4HM), 0.06; CoCh 6IJ4O, OA; CuS0 4 4H 2 0» 
0.02; NaMoO^HjA The ph was set at 7,2. 
Cultivation conditions 

The composition of basal culture media used was same as that of the inoculum media 
except nuUient broth was not added. Overnight grown inoculum was transferred directly in a 
3L biorcactor containing the basal culture media of pH 7.2 with 2% sucrose as caibon source. 
The temperature of the binreactor was set between 30-35° C and its rpm was at 200. The cells 
were harvested by cetttrifiigalkm after 24 hours coitesponding to the end of exponential 
growth and washed twice with distilled water. 
Chemicals 

Nutrient both and all the other chemicals, used, were, obtained from Difco Laboratories 
and Sigma Chemicals Co, and were of high purity analytical grade. Nutrient broth and all the 
other chemicals obtained from other commercial aoturceai can also be used 
Processing of Blopolyiutr 

10-25% (v/v) Sodium hypochlorite solution of pH 11 was piepared for processing. 
The cell pellet after centrifugation was treated with dispersions of sodium hypochlorite and 
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chloroform (hi v/v). The treatment time was set between 2-1 hrs, at 30-35 c C. The 
suspension was then centnfuged at 10000 ipm for 15 minutes at 30°f : fhree separate phases 
were obtained. The lower phase containing PHB dissolved in ctrioroform wa sprecipitatcd by 
adding ethanol The precipitate was kept at cold (4°C) lor I hour and was recovered by 
centriftiging at 10000 rpm for 15 mia at ^°C. The pellet obtained was pressed to remove 
ethanol and dried at 60°C for 24 hrs. Weight of biopolymar obtained is 2.4 g per litre of 
cnliiire^ Molecular weight by viscosity method is.. 5,U5 V 00Q dabon, NMR data: *H NMR 
(CDCfa): 8 5.25q (J-6 ILs), 2.60 dd (J=7.5 & 15.6 Hz), 2.45 dd (J=6 & 15.6 Hz), 1.28 d 
(J-6.33 Hz), 13 C NMR (CDCfe). 8 18.77 (CH3), 39.86 (CH2), 66,65 (CH-O-), 168.12 (O- 
C=0). DEPT 135 (CDCh): 5 18.77 (+) ? W 86 (-X 66.65 (+). Elemental analysis: C 55.38%, 
H 7,34% and N 0.20% (PHB from Sigma Chemicals, US A) a Mol weight 5,35,000 Dalton and 
elemental analysis C S5 f>4% T H 7.25% and N 0.59%), 

EXAMPLE 2 

halation 

Activated sludge sample, from wastewater treatment plain was appropriately diluted 
and then spread on YPM-agar plates containing, (g. r 1 ). yeast extract, 10; bactopeptone, 10; 
meat extract, 5; NaCl, 5; and agar, 20. The plates were incubated at 30°C for 72h. Several 
oolonies appeared an the plates and were saeencd for their PHB production. Isolate KLJ B- 
017, thus selected was used in this study. 
Jrientifu$£ian of the isolated strain 

Morphological and taxonomic features of the selected isolate was examined by the 
established method (Sheath et. Al, 1986). Hie results we as shown Table 1 in Example L 
Organism and Maintenance 

Bacillus mycotdes KLJ B-017, was grown at 30 + 0.S w c: and maintained at 4 Q C 
periodical transfer on YPM-agar slants. 
Inoculum Preparation 

Tine inoculum was grown on nutrient rich medium occupying 20% of the flask 
volume. The nutrient rich medium consists of r l ): sucrose, 20; nutrient broth, X^tOfePO^ 
1.5; (NH^SU*, 2.0; NarfiFO^IfcO, 2.239; MgS0 4 ,7H 2 G, 0.2; CaCl 3 ,2H 2 0, 0.02; 
FeS0 4 7H 3 0, 0.0 1; and trace-element solution 1 ml f \ The trace element solution contained 
(g l" 1 ): ZnSO*7H;A 0,2; H^BQs, 0,6; MnCl 2 4H^O, 0.06; CoCU 6H 2 0 S 0.4; CuSCMHaO, 
0.02, NaMo0 4 .2HA 0.06. The pH was set at IX 
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Cultivation conditions 

The composition of basal culture media used was same as thai of the inoculum media 
except nutrient broth was not added. Overnight grown inoculum was transferred directly m a 
3L bioieactor containing the basal culture media of pH 7.2 with 2% molasses as carbon 
source. The temperature of tha bioreactor was set between 30-35°C and its rpm was at 200. 
The cells were harvested by centrifugalion after 24 hours corresponding to the end of 
exponential growth, and washed twice with distilled water. 
Chemicals 

Nutrient broth and all the other chemicals used wwie obtained from Difco 
Laboratories and Sigma Chemicals Co, and are of high purity analytical grade. However, 
Nutrient broth and all chemicals obtained frum other commercial sourceg can also he used. 
Processing of biopolymer 

10-25% (v/v) Sodium hypochlorite solution of pH II was prejwued for processing. 
The cell pellet after centrifugation was treated with dispersions uf sodium hypochlorite and 
chloroform (1:1 v/v). The treatment time was set between 2-3 hours at 30-35°C The 
suspension was then ceatrifiiged at 11)000 rpm for 15 minutes at 30°C Three separate phases 
were obtained. The lower phase containing PHB dissolved in chloroform was precipitated by 
adding ethaaol. The precipitate was kept at cold (4°C) for 1 hr. and was recovered by 
eentrifaging at 10000 rpm for 15 inin, at 4°C. The gcHet obtained was pressed to remove 
ethanol and dried at 60°C for 24 his. Molecular weight by viscosity method is 5 T 6O.00O 
dalton, NfVTR data same as «iven in Example 1 and that of PHB obtained from M/s. Sigma 
Chemicals in Figure 2, Elemental analysis: C 55.19% H "I.7&A and N 0.19% (HID from 
Sigma Chemicals, USA: Mol weight 5*35,000 IJaltnn and elemental analysis: C 55.64% H 
72.5% and N 0.59%). 

EXAMPLE -3 

Isolation 

Activated sludge sample, from wastewater-treatinent plant was appropriately diluted 
and tljen spread on YFM-agar plates containing (g 1-1): yeast actiod, 10; bactopeptone, 10; 
meat extract, 5; and agar, 20, The plates were incubated at 30°C for 72b. Several colonies 
appeared on the plates wen* screened for then PHB production. Isolate RU B-017, thus 
selected was used in this study. 
Identification of the isolated strain 

Muiphological and taxonomic features of the selected isolate was examined by the 
established method (Sheath et. Al, 1986). The results are as shown Tabic I in example 1. 

9 
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Organism and Maintenance 

Bacillus mycoides RU B-017, was gwm at 30 + 0.5°C and maintained at 4°C by 
periodical transfer on YPM-agar slants 
Inoculum Preparation 

The inoculum was grown on nutrient rich medium occupying 20% of the flask 
volume. The nutrient rich medium consists of (g l" 1 ); sucrose, 20; nutrient, broth, 8; KHjPOij, 
1.5; (NEUfeSUi, 2.0; NadSPOi. 12H* O, 2.239; MgSO^THjO, 0.2; CaCl 2 .2H 3 0, 0.02; 
FeSO47H 3 0 ? 0.01: and iiiacc-elemcnt. solution 1 mL C*. The trace element solution contained 
(g r 1 ): ZnS047H 2 0, 0.2; H3BQ3, 0.6; MnCU 4H a O, 0.06; C0CI2 6H3O, 0.4; CuS0 4 4HA 
0.02; NaMo0 4 .2H«0 7 0,06. Tha ph was set at 7.2. 
Cultivation conditions 

The composition of basal culture iwtiort conditions media used was same us that of 
the inoculum media except nutrient broth was not added Overnight grown inoculum was 
transferred directly in a 3L bioreactor containing, the basal culture media of pH 7.2 with 2% 
sucrose as carbon source. The temperature of the bioicactor was set between 30-3 5°C andits 
rpm. was at 200* The cells were harvested by cenliifugation after 24 hrs. corresponding to the 
end of exponential growth, and washed twice with distilled water. 
Chemicals 

Nutrient broth and all the other chemicals used were obtained from Difoo 
Laboratories and Sigma Chemicals Co, and are of high purity analytical grade, However, 
Nutrient broth and all the other chemicals obtained from other commercial sources can also 
be used. 

Processing^! Bio-polymer 

10-25% (v/v) Sodium hypochlorite solution of pH 11 was prepared For processing. 
The cell pellet after centrifugation was treated with dispeisiuas of sodium hypochlorite and 
chloroform (1:1 v/v). The treatment time was set between 2-3 hours at 30-3 S W C. The 
suspension was then centrifbged at 10000 rpm for 15 minutes at 30°C. Three separate phases 
were obtained. The lower phase containing PHB dissolved in chloroform was precipitated by 
adding ethanol. The precipitate was kept at cold (4 C C) for 1 hr. and was recovered by 
centrifugmg at 10000 rpm for 15 mmuLes at 4°C. The pellet obtained was pressed to remove 
ethanol and dried at <50°C for 24 bra. Molecular weight by viscosity method was similtu to 
mentioned above. TflMR data wete. aimilai to shown, in. Example 1 and comparison uf *H 
NMR specUit with that of PHB obtained from M/s Sigma Chemicals* hi Figure 2, Elemental 
analysis; similar to mentioned above Kvampjes 1 and 2. 
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Table 1: Morphological and tawnomical properties ai Bacillus mycoiih® KLJ B-017 



Characterization 


Sample bacteria 


Characterization 


Sample 
Bacteria 


Morphology 




Biochemical properties 




(Jell shape 


Rod 


Citrate uoITzatibn 




Cell size (jtttt) 


(1,0 - l?,jim.K.3Jk 


Urease, producliua 




Motility 




jvreihyl retf 


- 


Spore position 


Central 


Voges proskuuer 


+ 


Spme shape 


Ellipsoidal 


Niiratexcfdnction 


+ 


Parasporal crystal 




Caareia hydrelyzat^ 




Oram Staining 




Acid production from 
Glucose, Maltose, Trehalose 


+ 


Endoapore 




Cultural 
Characteristics 




. Galactose* .Sucrose, Fructose 


+ 


Colony shape 


Rhizoid 


Mannrtol; AnrhmoKe, Xylose 


- 


Optimum 
temperature 


30°C 


Utilization of 




Optimum pH 


7.0 


Rhamnosey Inositol Ribose 


4- 


Growth on nutrient 


+ 


C ialactos^ Hbtidins, Sucrose 




Growth on 
MacConkey agar 


- 


MannituL, Xylose, Arginine 


+ 


vjiuwixi uv nuiricTiTr 
broth 




Arabiaose, RafRnose 


i 


pH 5.0-71) 




SojGTcih, Serine, Methionine 




pB.8.0 




Glycerol,. Proline 




Growth at NaCl 




Phenylalanine 




2.5-7.0% 


! 






6.5% 








Growth at 








5-20^ and50 n C 








25 -40°C 


1 
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